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 Cibodas Botanical Garden- Indonesian Institute of Sciences (LIPI)  




Cibodas Botanical Garden (CBG) has been conducted exploration and plant conservation of 
mountain forest in Sumatra Island. In this study, the exploration has been conducted in Mount 
Seblat, Kerinci Seblat National Park, Bengkulu on April 2015. From the exploration 211 numbers of 
plants collection obtained, which consist of 204 numbers of collections in seedling material, 4 
collections number of cutting, and 3 collections number of seeds. The aim of this study was to 
evaluate the survivorship of the plant collection in the nursery of CBG. The method used in this 
research was the plant maintenance, and periodic observation of the survivorship p. Observed 
parameters were the percentage of life, pests and diseases, air temperature, humidity, and light 
intensity. The results showed that plants successfully acclimatized of seedling 71.66%, cutting 
28.57%, and seed 20%. Pests which attack plant collection were caterpillars that eat the leaf buds. 
During the observation, the temperature was in the range of 17.81-19.52 ⁰C and humidity in the 
range of 80.31-91.41%. The intensity of light in the range of 125.81-184.18 Lux. Plant growth was 
influenced by early treatment when the plant taken out of its habitat, maintenance during the critical 
period of growth, and the suitability of the microclimate in new location. 
 




Indonesia approximated has 25% flowering plants species of the world or the 
seventh biggest country with the number of species reached 20,000 and 40% are 
endemic or native of Indonesia. Plant family which has the most members is 
Orchidaceae (Orchids) with reached 4,000 species. At wooden plants species, 
Dipterocarpaceae has 386 species, family of Myrtaceae (such Euginia spp.) and 
Moraceae (such Ficus spp.) have 500 species and family of Ericaceae have 737 species, 
including 287 species of Rhododendron spp. and 239 species of Naccinium spp. [1]. 
These richness are requiring real efforts in order to conserve and make it sustainable in 
the future. It more urgent if associated with big threat of the damages to natural habitats 
which tend to increase time over time. 
Cibodas Botanical Garden (CBG) at the beginning of the establishment as an 
acclimatization area of highland plants which imported from foreign. This was led to 
introduction of plant collections more dominant than native plants from Indonesia. 
Based on the Decree of the Chairman of Indonesian Institute of Sciences (LIPI) January 
17, 1987, No.25/KEP/D.5./87,[2] CBG has the task to conducted exploration and plant 
conservation of tropical wet highlands. Based on the duties and functions as an 
institution of conservation ex-situ of plants, CBG has an important role to conducted 
exploration and research activities of wet highlands plants. Nowadays, the areas that 
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became focus of exploration activities were mountains zone in western Indonesia 
including Sumatra. 
Exploration and plants research of wet highlands of Sumatra in 2015 was conducted 
by CBG on April 2015, at Mount Seblat, Bengkulu Province, which includes in Kerinci 
Seblat National Park zone. Plants were successfully collected as much as 211 numbers. 
Plants which collected were in the form of life plant (seedling) as much as 204 numbers 
of collection, 4 numbers of cutting and 3 numbers of seeds. Collected plants were cared 
for and maintained, and will be bred in CBG’s nurseries. This was conducted in order to 
ensure the survival of the collections. 
Acclimatization can be defined as the process of adjustment of organisms to adapt 
to the new environment. Based on Kristina et al., [3] acclimatization is plants 
displacement from heterotrophic environment to autotrophic environment, which plants 
will adapt to a controlled condition such as humidity, temperature and light intensity. 
These activities are requiring green house or nursery with a controlled environment 
either on macro and micro. During the acclimatization process, collected plants were 
required specific treatments, so that can grow well and adapt to the microclimate at 
CBG. Thus, there were needed intensive maintenance actions. The purposes of this 
research were to evaluate of handling and maintenances, acclimatization process, in 
order to enhance survival of collected plants after exploration activities. Furthermore, 
based on these activities it was also conducted assessment the survivorship level of the 
plants after seven months maintenance. 
2. Methods 
The location for acclimatization of plants was in nursery area of CBG. 
Acclimatization and maintenance process activities were allocated for seven months, 
from May to November 2015. The time range was considered to be reliable and 
qualified to improve the survivorship of plants. The methods which used in this research 
were by planting on the proper growth medium, plants treatment, and periodic 
observations of it survivorships. Parameters which observed were the percentage of life 
plants, pests and plants diseases, air temperature, humidity and sunlight intensity over it. 
Each plants specimen was grown in different medium to adapt their natural habitat 
in the wild. Growth medium previously given Furadan at a dose of 7.5 to 10 gr. per 
sack sized 40-50 kg, in order to prevent disruption of worms and termites. Materials of 
growth medium were inserted into polybag of 25 cm size of each specimen which has 
been equipped by plant identity (i.e. species name, family, collector, date of collections 
and elevation) and planted in polybag per individual. 
Plants seedling which observed were as many as 204 numbers of collection, 4 
numbers of cuttings, and 3 numbers of seed. The total number of plant specimens as 
many as 372, which consists of 314 specimens of seedling, cutting 28 specimens and 30 
specimens of seeds. Plants seedling and terrestrial orchids were grown in forest compost 
medium and paddy husks with a ratio of 1:1. Epiphyte orchids were grown by using 
growth medium in the form of chopped ferns, and Rhododendrons were grown in 
growth medium of mashed root of Kadaka. 
Cutting materials which planted as many as four numbers of collection from 
Ericaceae, Magnoliaceae, and Nepenthaceae, with total number of 28 specimens. 
Nepenthes were grown by using growth medium of burnt husk then be covered with 
polyethylen plastic. Seeds material were sowed on the seedling font by using river sand 
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medium. Seeds were planted as many as three numbers collection of Arecaceae and 
Fagaceae with total number of 30 specimens. During the acclimatization period, 
seedling and cutting specimens were sprayed with B1 once every two weeks in order to 
restore the plant condition at critical periods and stimulating the growth of shoots and 
roots. 
Furthermore, it was also conducted observation of the survival plants level. 
Survivorship level (𝑙𝑥 ) is showing the number or proportion of individuals surviving to 
each age (time unit) for a given individual or group. Survivorship level (lx) is obtained 
by formula 𝑛𝑥/𝑛0, which 𝑛0 is the initially number of individual at early time, and 𝑛𝑥  is 
the number of survived individual in selected range of x time unit. 
3. Result and Discussion 
The results showed that plants successfully acclimatized, which seedling material 
71.66%, cutting 28.57%, and seed 20% were survived and grown well. Acclimatization 
is an adjustment phase of stressed condition in the new environment. During the 
acclimatization, die specimens from June to November 2015 were continued to rise, and 
at the end of the observation, total number of die specimens as many as 89 specimens 
(see Fig. 1). 
 
Fig. 1.Total number of alive and die specimens during May to November 2015. 
The characteristics of a wealth plants (seedling, cutting and seed) were indicated 
with no signs of pests and diseases both in the leaves, stems, branches, and roots; 
normal growth; colored leaves fresh or no color change neither in the leaves, stems, 
branches and roots. Nevertheless, during acclimatization and maintenance periods, 
Orchidaceae and Rubiaceae in seedlings material have a highest death level especially 
in November (see Fig. 2), and generally, almost all seedling material have the same high 
lost in this period. This was occurred because probably the high rainfall and 
accompanied with strong wind at the time. The green house which built for specimens 
was not a permanent construction so it was unable to prevent the effects. 
Other factor which probably affected was plants seedling and terrestrial orchids 
grown in forest compost medium and paddy husks with a ratio of 1:1. This is still need 
further research for a proper and reliable growth medium for each seedling specimens, 
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place of roots organ is an environment factor which influences of seedling growth of 
plants. Based on Haryati (2006), a good growth medium has four main functions, there 
are nutrients suppliers and roots medium, provides water and water catchment, provides 
air circulation for roots respiration, and for medium of plants development. Hartman ad 
Kester (1983), a good medium has several requirements, which are the ability to 
preserve humidity, good aeration and drainage, low salinity and clear from pests and 
diseases. 
 
Fig. 2. The number of die specimens of seedling during acclimatization periods based 
on family. 
Based on research results, the number of cuttings which still alive and well growth 
after seven months of observation were as much as 28.57%. The cuttings were highly 
death level because this stressed during field collection until it arrived to CBG. Cutting 
were more vulnerable than seedlingmaterial (see Fig. 3). 
 
Fig. 3.The number of alive and die specimens of cutting during acclimatization periods. 
The changes of micro climate and extreme condition in September to November 
were also influenced the survivorship of cuttings material. The routine maintenance 
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method with separating of stem, root or leaves from main plants, if it were planted in an 
advantage condition and it had grow the root, then will form an individual which same 
as its parent [6]. Cutting was conducted in order to gain a new plant which has 
characters as same as it parent. These characters are endurance to disease, taste of fruit, 
color and the beauty of flower. Cutting with auto strength will arise leaves and keep on 
growing into a complete plant. Hartmann and Kester [6], the succeeds of an cutting are 
influenced by selection of plants material, treatments to cutting, and environment 
condition during cutting growth. The difficulties in this method are in certain clones 
hard to arise roots or it able to rooted however at low percentages and the growth is 
poor. This is frequently affected to the quality of plant growth at the field. Gomes [4] 
and Hackett [5], the difficulties to rooted in cutting are also affected by age or maturity 
of the materials. 
Furthermore, based on the research results were also indicated that the number of 
life seeds material as much as 20%, or equal with 6 specimens still alive and 24 
specimens were die in the end of November (see Fig. 4). Periods of September to 
November the collection have severe lost. Micro climate and extreme condition were 
also influenced, because CBG’s seeds storage facility had not have a vacuum chamber 
or room. The facility was still allowed free flow air circulation with surrounding 
environment. The humidity of this condition probably was influenced to seeds storage. 
 
Fig. 4. The number of alive and die specimens of seed during acclimatization periods. 
Seeds which germinated have different abilities during the maturation process, and 
generally can be divided into three phases [7]. First phase is when seed at 
morphological maturation to ripe to germinate. Second phase is period when seed has 
maximum germination power, and third phase is a period when a decline of germination 
power. Besides that, another intern factor is seed packing. A mature seed has food 
reserves in it, so when seed is planted the germination will easily occurred because in 
germination phase, seed do activities with the food reserves (Pramono, 2010). Sutopo 
[9], food reserves is foods which stored in seed and generally consist of carbohydrate, 
fat, protein and minerals. There are two factors which influenced to germination, inner 
factor (genetic), such as seed maturation, hormones, size and hardness of seed, and 
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Pinanga spp. seeds which collected from exploration were probably still at juvenile 
age. Seed which crop before the maturation level reached at physiological maturation 
has not a high viability, it because maturation level has not sufficient, seed has not had 
food storage for germination metabolism [9]. Seeds have to be collected from healthy 
main tree with dense leaves, with minimum stem diameter of 4 cm and selection of 
Pinanga spp. seeds which fulfill requirements is big size of seeds, black brownies color, 
smooth surface of shell (not wrinkled), and clear from pests and diseases.  
In order to analyze environmental factors which influenced to research results, 
micro climates was also analyzed. During the observation activities, the temperature 
was in the range of 17.81-19.52 ⁰C and humidity in the range of 80.31-91.41%. The 
intensity of light in the range of 125.81-184.18 Lux (see Fig. 5). 
 
Fig. 5. Air temperature, humidity, and light intensity during acclimatization periods. 
Each plant has an adaptation mechanism which enable to life adjacent with 
surrounding environment. Environment parameters are determining ecological habitat in 
most of crop plants. Interacted factors with physiological mechanism of plants are 
temperature, lighting duration, wind and humidity. These and their fluctuations are 
limiting control for plants to life and to reproduction [11]. Sastrawinata [8], 
photosynthesis and metabolism of plants are influenced by external factors, such as 
solar lights, water availability, nutrients, minerals and growth location. Low lights 
intensity or too high will obstruct of plants height. Low lights intensity will generate a 
less maximum photosynthesis product, and too high intensity will effect to activities of 
stomata cells in reducing transpiration so it causes inhibition of plants growth. Daniel et 
al. [4] explained that direct lights were affected to tree growth through intensity, quality 
and duration. Over lights intensity will cause a high transpiration rate and low intensity 
will disturb the photosynthesis process then obstruct of plants growth. Therefore, an 
optimum lights intensity is highly needed in order to maximized of plants growth and 
producing high quality of seeds. Lights intensity controlling can be conducted with 
attached a shading so it can to cover seeds from direct lights and excessive temperature. 
At intolerant species, dense shading will cause etiolating and rare shading will reduce 
seeds protection from direct lights, highly rainfall, wind and temperature extreme 
fluctuation (Schmidt, 2002). Based on Kramer and Kozlowski [10], over lights intensity 
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Plants growth was also influenced by early treatment when the plants were still in 
the field. Based on interviews with the staff in nurseries, from observations during the 
exploration activities that have been conducted by CBG, the most suitable growth media 
which used to wrap the roots or cuttings for handling exploration materials after being 
taken in the field was moss of Bryophytes that obtained directly from the forest. The 
condition of roots which wrapped by moss will still maintain the freshness, because 
moss is a medium that can well absorb element of water. 
During the acclimatization activities, it was regularly conducted a periodical plants 
treatment such as watering in every day. It also conducted weeding once a week. 
Seedlings and cuttings specimen were sprayed with B1 once every two weeks in order 
to restore the plant condition at critical periode and stimulating the growth of shoots and 
roots. Plants which collected from field until these arrived to CBG were required about 
7-14 days. In this period, of course, plants do not get appropriate nutrients and micro 
climatics conditions as in their natural habitat, and the plants were stressed. Therefore, it 
requires fast and proper handling after the plants collected from the field. The proper 
handling are really affecting to the high percentage of life plants after being in CBG. 
4. Conclusion 
CBG has routinely collected and organized ex situ conservation wet highland plants 
from their natural habitat, especially from Sumatra. Furthermore, acclimatization efforts 
have also been conducted optimally in order to maintain the survivorship of the 
collected plants. Maintenance of collection was done by providing appropriate planting 
media and routine treatment, such as watering, weeding, pest and disease control, and 
replacement of media planting every three months. However, microclimate conditions 
during maintenance also play an important role in maintaining survivorship. 
Microclimates fluctuation which too distinct, if there weren't any modification to this 
condition, can caused damages to the survivorship of plants. In order to develop it, CBG 
needs to build and/ or revitalize existing green houses, so as to modify the microclimate 
that supports the development and growth of collection plants, before being planted in 
the garden. 
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